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Abstract

In this study, we introduce a novel framework for enhancing intraday stock price forecasting by
leveraging synthetic data to train a predictive model. Recognizing the inherent challenges of short-
term stock market predictions due to their volatile and noisy nature, we propose a solution that
employs a conditional Wasserstein Generative Adversarial Network with gradient penalty
(WGAN-GP) and a mode-normalization procedure to generate highly realistic synthetic data.
The synthetic data, which closely mirrors real stock price data, is used to enrich the training dataset,
providing the forecasting model with a broader range of examples to learn from. For the forecasting
task, we utilize a Long Short-Term Memory (LSTM) network, a type of recurrent neural network
renowned for its ability to model sequential data and learn long-term dependencies, making it
particularly suited for intraday stock forecasting.

Our framework employs a WGAN-GP, a variant of the traditional GAN architecture, known for
its stability and ease of training. The WGAN-GP uses a Wasserstein loss function, a robust
measure of distance between two distributions, and a gradient penalty term to prevent overfitting
of the discriminator to the training data.

To further enhance the stability of our GANs, we incorporate a technique known as mode
normalization. This process normalizes the activations of the generator network to ensure a
constant mean and variance, preventing the generation of unrealistic samples.

We evaluate our proposed framework using both quantitative and qualitative criteria. That
includes : distributions similarity, distributional metric, ablation study, temporal autocorrelation
and, predictive Score.
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The experimental findings demonstrate a substantial boost in forecasting accuracy. These
contributions have the potential to advance the development of more accurate forecasting tools
and assist traders in simulating diverse market scenarios for improved financial risk management.
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